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sion Club and is posted 
free to all members. 
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ces. 


Overseas members 
may have their copy of 
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try. Details are avail- 
able from the Treasurer, 


Members wishing to 
have material published 
in ¢ Q@-TV should send 
the manuscript and draw- 
ings to the Editor; art- 
icles are invited on all 
subjects of interest to 
amateurs and should be 
of about 1500 words; 
larger articles should 
be divided into conven- 
ient Parte for public-— 


COVER PHOTO An amateur psn tilt head to be deseribed in the next issue. ation in consecutive 


issues of the journal. 


EDITORIAL 


I know it seems very early, but 1974 
is almost here and we should be thinking 
of the B,A.T.C. Convention, The most im- 
portant decision to be taken is where to 
hold it, and if any members have ideas 
on this subject, please let the Hon. Sec- 
retary know, Recent venues have been 
London and Cambridge. How about some- 
where new? 

Many of you have been looking forward 
to the reprint of Arthur Critchley's I.C. 
articles, a booklet which was announced 
earlier this year. Work is now progress- 
ing on this project - all voluntary work, 
of course - and it is hoped to report a 
publication dete soon. So there is no 
need to write to us asking "when?" We'll 
tell you in good time. 

It is with regret that we have to 
record the death of Harold Jones G5Z2T. This 
sad event took place on the 17th August and 
B.A.T.C. as well as the whole amateur radio 
world has lost a man who was in the fore- 
front of the aAgbby. Readers of this jour- 
nal will know of his slow scan activity; 
Harold was particularly interested in this 
mode of transmission, as well as normal 
fast scan television, On behalf of ail 
members of B.A.T.C. we offer our sincere 
condolences to his family and friends. 

Our President Bob Roberts G6NR has 
been working very hard since he took office 
in acquiring redundant stock frm commer- 
cial companies for B.A.T.C. members, If 
you are on the Equipment Registry lists 
you may well have received some of this 
yourself, Recently he has come to 4n arran- 
gement with the BBC over the supply of 
some unwanted tv equipment, which we hope 
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to be seeing shortly. For our part, the 
BBC has decided to form a "Museum of Broad- 
casting" and is looking for suitable exhib- 
its. If you think you have something they 
could use, or know the whereabouts of any- 
thing please let Bob Koberts know, and he 
could give the BBC some return for their 
gifts to us! His address is 27 Hill Road, 
Theydon Bois, Essex. 


We have received 4 letter from Telford 
Communications of Bridgenorth bringing our 
attention to their products and services 
and offering a 5% discount (excluding VAT) 
to members of B.A.T.C. They offer a range 


of VHF Modules, a 2 metre transmitter, 
tuneable I.F., 2 metre convertor and access-— 
ories and can carry out metal work in 16-18- 
203wg aluminium, quotation by return on re- 
ceipt of a sketch and S.A.E. Their address 
is 78b High Street, Bridgenorth, Shropshire, 
and mention your B,A,T.C, membership for your 
discount. 

There is a notice on snother page 
ramiading you that your subscription is due, 
and I make no apology for repeating it here! 
Please don't forget, send your £1 now, With 
the best will in the world, we can't run 
B.A.T.C. without your money. 


THE EDITOR 


POSTBAG 


P,Wolfenden VK3ZPA in Victoria, Australia 


tells of the activity in the Melbourne area 
which increases week by week, and more with 
each "demonstration", Four stations are 
capable of COIR standards with six more on 
the way. Distance is a problem and most 
amateurs tend to concentrate on aerial 
arrays; even so, noise level is high, about 
4 on the B.A,T.C. Reporting Chart system, 
With 30 miles s common path length this is 
hardly surprising. Typical equipment ina 
Melbourne ATV station would be a home brew 
solid state SPG, a vidicon camera, a trans — 
mitter consisting of a grid modulated or 
series modulated QQE03/20 or QQE06/40 and 
a Yazi or co-linear. Your suggestion that 
© Q@- T V should have a "Beginners Column" 


is a good one OM - just as soon as your 
Editor can find a "volunteer" to write it 
we'll have one! 


E, Garrett G3XHO late of Leighton Buzzard 
has now emigrated to 4ustralia and when we 
heard from him was expecting to become 
VK2BQA quite soon. He also plans to get a 
/T ticket and with this in mind he has 
already successfully built an Arthur Crit- 
chley SPG and is now building a vidicon 
camera. Good luck in your new home! 


Maitland Lane VK5A0 from Henley Beach in 


South Australia has written with news of act- 
ivity in his area, Active hams are himself, 
with VK5ZEF, VK5Z0F and VK50G. In the last 
year colour pictures have continued to be 
transmitted, and the groups’ record 95 mile 
contact has been exceeded, Getting married 
has slowed plans down a little, but a new 
house soon should mean better things in the 
future, First duplex working, then maybe a 
repester; getting on 1296 is also planned, 


G.R, Mather G6AIY/T in Wothing, Sussex is 


recently licensed /T and hopes to be on 

the air soon, One other amateur in the 

area is also licensed, and more are on the 
way, 80 perhaps a 7Ocm net will be operating 
below the South Downs in the near future - 
even extending to France! 


HB, Burton G2JR has been operationsl on 
SSTV with tapes for some time, but now has 
a Crofton sempling camera to go with his 
Robot camera. Tx is a KW Atlanta trans- 
ceiver and we hope your results are good 
and get better! 


Rick Matthews VK5ZFQ is completing his last 
year as a student, after which he hopes to 
get some tv on the air. The C Q- T V SPG 
is nearly complete, he reports, snd soon he 
will be one of the meny in Adelaide current- 
ly active on 70cm, 


Letters to the Editor 


Dear Sir, 

Tne distance from the front of the 
lens mount for a "C" mount lens to the focal 
plene is 17.52mm. To measure that sccurate- 
ly is s bit difficult - but an allowance has 
to be made for the thickness of the glass 
face plate and its refractive index, For a 
typical tube this is 2,362mm, and the re- 
fractive index is 1.507. A simple calcul- 
ation gives Refractive Index = 

stanc o B 
Distance from A to C 


Frodt of 
faceplate 


Target Pocal plsne 


This leaves us with the conclusion 
thet the target is slightly in front of 
the focel plane. For the example quoted ;- 
The faceplate front is 3,55652mm from B 
(this accuracy is not justified). Hence 
the distance from front of lens mount to 
front of faceplate is 17.52 - 3.56 =13,96mm. 

I heve made a small tool to set this. 
It is shaped thus:- 


narrow enough to psss 


} Path through lens mount 


13.66mm (14mm is close enough) 


We seem to neglect the optics of our 
hobby, but without the optics the electron- 
ics would be of little use! 

P.M. Delaney 
Reading, Berkshire, 


Dear Sir, 

Here in the midisnds there is a 
growing interest in slow scan television on 
2 metres, so to try to promotes this Eddy, 
G3230 of Bliaworth, Nr Northampton and my- 
self, (Nr Rugby, in Northants) make a point 
of being on 2 metres SSB each evening at 
7pm around 145,42MHz calling CQ for SSTV and 
beaming North and South East, if there sre 
any requests to beam in a different direct- 
ion please let us know, Skeds are also 
very welcome, 

We would like to see an SSTV calling 
frequency on 2 metres and so we would like 
to sugzest 145.468MHz as this is sufficient- 
ly far above the SSB channel for good clear- 
ance and also os low enough not to have to 
change ranges on transceivers, Liner 2s 
ean also cover the frequency. 

The RSGB is being approached on this 
subject but we would like to hear of any 
objections to this frequency being adopted, 

So far we have only contacted a few 
active SSTVersa on two but feel that if more 
people knew the interest was there then 
SSTV could well flourish on VHF. 

John L, Wood G6AHT/T G3YQC 
Rugby, Warwickshire. 
ROR SALE 
1 Pye 3" 1,0, Multistanderd Channel 
complete with PSU, CCU and Wfm. Mon 
and Picture Monitor, with approx. 80' 
Mark 3 camera cable, Offers, 
1 Pye 3" I.0, Multistandard Channel as 
sbove but minus Picture Monitor £25. 
2 405 Valve SPGs in working order @4 each 
2 Pye Mark 3 valve power units in working or- 
der £3 each, 
41 Pye Picture and Waveform Monitor 405 line, 
needs slight attention. 3 input, push button 
selection. £5 
Buyers collect from A.R. Watson 
"Somerby View" 
Bigby, Barnetby, 


Tel. Searby 347. Lincs, DN38 6EU 


A Synchronising Pulse 
Generator ee 


The operation of an interlaced television synchronising pulse generator is described, 
It generates waveforms conforming to the CCIR standards. The specification is shown in Table 
1. 


The unit is intended to be a pulse generator for amateur use, however, the generator ie 
suited to many other television applications, 


Series 7400 Integrated Circuits,(IC's), are used throughout with the exception of the 
descriminator where discrete components are employed, The generstor is a dual standard mach- 
ine capable of 625/525 line operation, the master oscillator operating at a frequency of 
31.25KHz and 31,.5KHz respectively. Options available but not incorporated in the machine may 
include external input for "GEN LOCK" and "CRYSTAL" control. Operation for 525/625 line 
standard is permitted by means of x and y links on the PCB. These control the line divide 
counts and the divide-by-eleven/thirteen counter. 


CIRCUIT DESCRIPTION (625 lines) 


For simplicity pulse timings are schieved by means of monsstables. Suitable combin- 
ations of the timing components give the required timings for Field Drive, Field Blanking, 
Syncs etc, thus avoiding the need for complex dividers. However, it is necessary to use 
one divider chain, Table 2 gives the monostable components which may be modified to obtain 
any standard required. A block diagram is shown in Fig. 8. 


SERRATION PULSES 


The output of the master oscillator, twice line frequency, is fed to the first monostable 
producing pulses of 4.7 microsecond duration, These pulses are used to generate the field 
sync serrations pulses, Referring to Fig. 15 the waveform is as shown at (B) and all other 
pulses are initiated by these pulses. The waveform shown as 0/P Fig. 15, shows that the 
rising-edges of the half-line equalising pulses and sync pulses must coincide with the rising 
edges of the broad pulses to maintain correct synchronisation of the line oscillator during 


the field sync period. Therefore, it is necessary to generate the serration pulses prior to 
the atart of the line sync pulses, These serration pulses are gated at a leter stage in the 
circuit so that they appear only during the field syne period, 


LINE COUNTER 


Four counters, (IC's 1,5,9 and 13), are used to divide the twice-line frequency by 625 to 
obtain the Pield Drive and Blanking frequencies. 


The output of the line counter is a 4,0 millisecond pulse and drives two monostables 
which produce a Pield Blanking pulse of 1.6 milliseconds (25 lines), and a Field Drive pulse 
of 480 microseconds, The 480 microsecond pulse corresponds to 7.5 lines, This is also used 
as a control gating waveform to initiate the field sync generation. ~.. third output of this 
pulse is applied to the master oscillator discriminator for comparison with the mains freque- 
ney of 50Hz so that mains locking may be achieved, 


BLANKING 


The Q-output of the serrations monostable is coupled to a divide-by-two counter and a 
delay monostable whose pulse width is 3.2 microseconds, The divide-by-two counter consists 
of a dual D-type edge-triggered bistable type SN74u74 and produces the waveform at (C) Fig. 1h. 
The pulse from the delay monostable at (E) Fig. 14 is combined in a NAND-gate with the output 
of the divide-by-two counter to produce 3.2 microsecond pulse at line frequency which is then 
used to trigger a monostable which generates the 12 microsecond line blanking pulse shown 
at (F) Fig. 14. Mixed Blanking is obtained by adding Line and Pield Blanking pulses in 
another NAND-gate, 


The generation of the front porch of 1.5 microseconds is achieved by an unusual method 
whereby the line synchronising pulse is delayed by 1.5 microseconds with respect to the 
leading edge of the Line Blanking pulse, Since the line Sync pulses occur 4.7 microseconds 
after the start of the serration pulses, a delay of 3.2 microseconds from the same leading 
edge will give the correct timing for the Line Blanking pulse. See Fig.14 (B). Line Sync 
is generated from the trailing edge of the serration pulses. During the Pield Syne period, 


the syne pulses appearing at (H) Fig. 14 are inhibited by the field Drive to the input of the 
Line Sync generator, IC 15, See also (H) Fig. 15. 


Fig. 1 shows an oscillogram of the Mixed Blanking waveform 
relative to the Mixed Sync output. The picture is a little small 
and it is rather difficult to see that the Blanking is half a 
line out of sync. This is due to an error which was un-noticed 
at the time by having the ‘scope’ on ‘alternate’ rather than 
‘chopped’, However, a complete line period is shown in Pig. 2 
where the line syne has been algebraically added to the blank- Fig.1. Upper Mxd Sync 


ing on the ‘scope’. Lower Mxd Blkg 
2v/em, 


SYNCS 


The Q-output of the divide-by-two counter drives a 4.7 
microsecond monostable whose output is the Line Sync at (H) 
Fig. 14. A further putput from IC20 NAND-gate gives a Line 
Drive of 6.6 microseconds adévanced by 1.5 microseconds on the 
Line Sync. The Q-output of the serrations generator drives a 
monostable generating the equalising pulses of 2.3 micro- Fig. 2. we 
seconds duration, These pulses are gated out as part of the 
Field Sync. Fifteen equalising pulses only are generated and 
appear at the output of IC 8, (I) Fig. 15. Gating of the equalising pulses is achieved by 
applying inverted Field Drive to A1, A2 inputs of the monostable IC 8, Since the output 
syncs have to occur at line frequency, then the gating waveform which appears at the output 
of the divide-by-two line counter has to be applied to the A1, A2 inputs of the line sync 
monostable to ensure that the monostable is only triggered once every two half-lines,. 


FIELD SYNC 


Refer to Figs. 9 and 15, One hslf of a dual D-type edge-triggered bistable type SN7474 
is used as a latch, Its purpose is to allow 11 or 13 serration pulses of 4.7 microsecond 
duration through a NAND-gate to the divide-by-eleven/thirteen counter. The operation of this 
counter will not be described for the moment but thé resulting waveform is shown at (P) Fig. 15. 
A brief analysis of theoperation of the latch is shown in Fig, 13. The purpose of the counter 
is to obtain a gate which will allow five equalising pulses through a gate in the low state 
and five serrations through a gate in its high state. The combination of equalising and 
serration pulses is then fed through a system of gates, IC 16, At a count of eleven, the 
latch bistable is reset inhibiting the gate and thus removing clock pulses to the divide- 
by-eleven counter input. 


The first five equalising pulses are determined by the counter in the low state and the 
serrations by the counter in the high state and the last five equalising pulses by the finish 
of the Field Drive period, The waveforms obtained are as at (H), (I), (B) ana (K) ana by a 
combination of these the result is at (0/P). 


Fig.3, Fig.4, 
Field Sync. Even Fields Field Syne, Odd Fields 
2v/em, 2v/em, 


Line § da ircuit Des i 


The operation for 525 lines is basically the same as for 625 but with the exception of two 
main differences, The line divider has now to divide by 525 from the master oscillator fre- 
quency and the divide sequence is therefore 7,3,5,5. The first two line divide counters IC 4 
and IC 5 can be made to divide by 7 or 5 and 3 or 5, see Fig. 10. Inserting link x gives 625 
and y 525 line standard, 


The Field Syne is also different although the waveform to that shown at (O/P) Fig. 15 
is basically the same, For 525 line operation the first and second series of equalising pulses 
plus the broad pulses should now be each 3 line long, 


This means that two extra equalising pulses and one serration pulse is required. This is 
achleved by earthing off the RO reset gate to IC 12 through IC 16 so that the divide-by-eleven 
counter now counts by twelve, A414 pulse delay is inserted into the count sequence to enable 


six equalising pulses to be inserted into the Field Sync period instead of five. 


PB UNI 


The simple power unit comprises a transformer capable of delivering the total current 
requirement of 330mA and a voltage reulator type MLM309K. Use of a 1000 microfarad smoothing 
capacitor gives 1.5 volts of ripple to the input of the regulator, The output regulation is 
less than 5 millivolts of ripple. 


CONCLUSION 


No mention has been made of the master oscillator although in Fig, 11 the use of an 
SN7413 is made. This was a very recent addition to the generator as all previous prototype 
generators have used discrete components up until now very successfully. Line drivers also 
are as recent addition since conventional emitter followers using discrete compouents were 
used in the past. A suitable "GEN LOCK" circuit is under development and will be included 
inC Q - TV at some future date. 


Facilities are included in the generator for modification to colour, The additions are 
the use of the second half of the SN7474 bistable for production of Line Ident etc. This will 
also appear in a future edition of CQ@-TV. 


All parts for the generator can be supplied as individual items or in kit form or ready 
made by contacting the Editor B.A.T.C. A circuit diagram of the original M.O. is in Appen- 
dix A. 
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APPENDIX A 


The Master Oscillator is an emmitter coupled voltage controlled oscillator coprising TR1 
and TR2, The resultant square wave output from TR3 is directly 
connectad ts the serrations generator at twice line frequency, 
For good temperature stability a polycarbonate capacitor of 
6,.8nF is used, Frequency is governed by RVi and is adjusted in 
conjunction with the mains reference via the discriminator. 


The mains supply reference input of 8 volts is compared 
with ths output of the 625 line divider output at the junction 
of Di and D3, D3 removes the negative half of the reference so Master Osc. Output (TR3) 
that the oscillator locks onto the positive half of the refer- 10 pS/em 2v/em Fig.5. 
ence only, Filtering is achieved by C2, C6 and C3 to obtain 
a small positive or negative swing at the base of TR1. 
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Master Osc. TR2 Enmitter Master Ose, TR) Eomitter 
10 S/cm 2v/em Fig.6 10 pSfem 2v/cm Fig.7. 


indicates wavetorms in figs 14815 
indicates IC number 


All timings shown in iC centre are in pS 
except where stated 
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Link x gives 625 line standard (- 25) 
Link y gives 525 line standar’ (+21) 


FIG.10 MODIFICATION OF FIRST TWO LINE DIVIDE COUNTERS FOR 525/625 STANDARD 
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swib to SPG 
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FIG.13. OPERATION OF COUNT GATE 
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TABLE 1 


SIGNAL SYSTEM M (525) SYSTEM DK Ki 62 


LINE PERTOD 63,.5u8 RISE TIMES 64us RISE TIMES 
LINE BLANKING (10.2-14.4) - 10.8 300nS = 100ns (11.8-12.3) -12.05]| 300ns8 = toons 
LINE SYNC, PULSE (4.19 - 5.7) - 4.95 250nS = 100ns (4.5-4.9) -4.75 | 225ns = 75ns 
FRONT PORCH (1.27-2.54) - 1.9 (4.3-1.8) -1.55 
~ 20H 300nS = 400ns (2,.5H)(1.6mS)-25H | 300nS = 100n3 
2.5 or 3H 
2.5 or 3H 
2.5 or 3H 
EQUAL PULSES (2,29-2.54) - 2.42 (2.25-2.45)-2,35 
F, SYNC. DURATION (26.4-28) - 27.2 (2.5H) -160.0 
F. SERRATIONS WIDTH (3.8-5.6 4.7 (4.5-4.9) -L.7 


LINE DRIVE 7~oa8 =nef 
FIELD DRIVE (9H) ~571..5 (7.5H)  -480.0 


OUTPUTS MB kv p-p negative 
MS 4v p-p negative 
LD kv p-p negative 
FD lv p-p negative 


FIELD BLANKING (19-24 HO 
48ST EQUAL SERIES 

OND EQUAL SERIES 

F. SYNC. 


1+ t+ t+ 14+ 


in uS exce here sta s 


Paes Te erneSy 
IC. NUMBER FUNCTION 525 


2 LINE DRIVE P680pf 74124 
6 DELAY PL7Opr 5 7h1i24 


7 FIELD sync, P1000pf 744121 


8 EQUAL'G,PLS'S, P390pf 74124 


14 LINE BLANKING P41 000pr P1000pf . 74424 


15 LINE SYNC. P1000pr P1000pf 74121 


18 FIELD BLANKING HO.1mP HO, 1mF 74ut24 


19 FIELD DRIVE HO, 1mF HO,1mP 74124 


P= POLYSTYRENE De = DISC CERAMIC H = MULLARD HUMBUG R = 5% Tol, 
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CIRCUIT pinion inane 
NOTEBOOK No‘15 . 


CAMERA TUBES & POWER SUPPLIES 


Vidicon Tubes 


The most popula: type of Camera Tube in use by Amateurs today is the magnetically scanned 
Vidicon, 

The operntion of the Vidicon is well described in Manufacturers publications (1) (2) (3). 

It is available with either an integral mesh or separate mesh connection, The separate mesh 
tube is capable of superior performance, particularly in definition, and is the type currently 
aveilable from the B.A.T.C, 

However, there are still many integral mesh tubes about and information on both types is 
given in Fig. 1. 

It is possible to fit an integral mesh tube in a camera designed for separate mesh operation 
put in the reverse situation it is very important not to connect the Mesh, G4, to the wall 
anode, G3, but to a potential preferably at least 20 volts higher than the limiter @2. 
Mullard Ltd, publish a leaflet giving details of the modifications required (u). 


R.Plumbicon Tubes 

Plumbicon Tubes which are very similar in operation to Vidicon tubes are just beginning to 
sppear on the Amateur Television market snd information is included on this type of tube. 

Tie Plumbicon has several advantages over the Vidicon and is capable of producing high 
definition pictures virtually free from shading and lag. 

Plumbicon tubes are usually larger in diameter (30.15mm) than the Vidicon and a matching 
scanning yoke is needed, also somewhat more scanning power is required, 

In the Vidicon tube the target voltage may be increased to provide an increase of sensitivity 
and this voltage can be used as a means of manually or sutomstically controlling the sensit- 
ivity of the camera to suit changes in lighting conditions. 
The Plumbicon tube however, due to the different type of target material, does not exhibit 
this effect and the target voltage is normally set to a predetermined voltage snd sensitivity 
is controlled by the lens iris or a neutral density filter or wedge. 

The D.C. supplies to the Vidicon or Plumbicon tube should incorporate adequate decoupling 

as stray pick-up from the mains supply and scanning circuits may cause shading and other 
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Limiter/ Modulator/ 


Electrode Accellerator Grid 


Mullard Symbol Target A3 
EMI & EE Symbol Signal Electrode G4 


Integral Mesh +15v to Internally 
Vidicon -100v Connected to +10v Blank'g 
e.g. EMI 10667 G3 


Separate Meah 

Vidicon ay ' 
e.g. EMI 9677/9728 +10v Blank'g 
E.E. P849 


Separate Mesh “ 
sn ei oa +20 Blank'g 
Operation 


Plumbicon Internally Ov : 
e.g. Mullard . Connected to +25 Blank'g 
55875 a2 


The above information is a guide only and has been extracted from the Manufacturers Data 
Sheets which should be read in detail for full information and setting-up procedure. 


Pig. 1. 


defects in the picture. 

For simple cameras (5) the tube supply voltages can be obtained from a mains transformer with 
rectification and suitable filtering as shown in Fig. 2, but should the mains supply voltage 
vary it may be necessery to readjust the tube controls. 

For more sophisticated cameras, it is usual to stabilise the supplies to the tube and this will 
provide drift free operation over long periods, An example of a stabilised D.C. to D.C. con- 
vertor supply operating from a 12 volt regulated supply is shown in Fig. 3 (6). 

This supply is capable of operating a separate mesh Vidicon tube in the "High Voltage" mode 
giving a further increase in resolution, 

In any case it is very desirable to stabilise the focus coil current by using some form of 
constant current supply. 

A simple circuit, as shown in Fig. 4 is often adequate but for greater stability a more ela- 
borate constant cureent supply should be used, as shown in Fig. 5 (8) (9). 


R Plumbicon is a registered trademark. 
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Fig. 4. Simple focus current regulator 
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focus coil 
50 _100mA 
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> focus coil 
50_100mA 
6502 
)ne3t 
z 350 
National Semicond 
LM100 


Fig. 5. Precision focus current regulator 
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PART 14 


acareawey ope cesmere. CIRCUITS 


LOGIC, BOOLEAN ALGEBRA, KARNAUGH MAPS & COUNTER DESIGN 


Introduction 


Now that digital Integrated Circuits are commonplace 
it is frequently the case that logic circuit descriptions 
include such expressions as AND, OR, 0,1, AB, and so on. 
This article, the last in the series about TTL IC's, 
attempts to clear up some of the mystery and also shows 
how to design counters with the aid of Karnaugh Maps. 


The Binary system. 


An essential part of the understanding of digital 
circuits is a knowledge of the Binary System of numbers. 
There are many numbering systems such sa the usual decimal, 
octal(8), or even alphabetical (26) but the binary system 
is the simplest in that it uses the fewest numbers - just 
two. It is based on the most simple principle too - a 
thing either is or is not. The objects concerned are of 


no real importance, but in electronics voltage and no 
voltage are usual, represented by 1 and 0 respectively. 
Thus 1 represents (J and 0 represents OFF, 


Counting in the decimal system involves going through 
the sequence of numbers until they ere used up and then 
placing the first number (1) down whilst the entire set 
is again gone through. This first number is then changed 
for the second number and so on, as far as necessary, 

Lee Oy1y 25354 - 08,9,10,11,12,13,...-18,19,20,21,..,etc. 

This principle applies equally well to all other 
numbering systems, including the binary one. 


i.@, 0,1,10,11,100, 101,110,111, 1000, 1001,1010,1011,...... 


The numbers soon get used up and the length quickly grows. 
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Inspection of this sequences reveals that all numbers with 
al followed by all Os are powers of 2 (decimal), In fact 
the number of Os gives the power. 


Binary Decimal This is a useful fact when con- 


ie} fe] verting from binary to decimal 
at 1 2 and vice versa as the various ls 
10 2 representing these powers can be 
11 a; 2 summed together. This is show 
100 4 2 in the diagram following. 
101 5 
110 6 Conversely, these powers of 
lll f 3 two are successively subtracted 
1000 wtis 8 2 starting with the highest until 


the remainder is zero. 


Binary 1011010 = 1.28 + 0.29 + 1.24 #1.2° + 0.2° 


Bs 412" 4 0:2 
we Peel 48? pe 


6441646842 
90 in decimal. 


1 


Decimal 45 = 32 413 or 27413 = 1000004 13 
132845 or2 45 =10045 
5e441 ord +t 2210042 
l=1+0 or 2° + U0 = 1 remainder zero 

The binary total ie 101101 


Binary numbers can be added, subtracted, multiplied 
and divided just like decimal numbers but for logic use 
we are limited to addition and miltiplication with oco- 
asional subtraction - which can be performed by adding 
anyway. 

Addition can be thought of as OR and multiplication 
as AND as we shall see in a moment. 


Vern Diagrams (Sets and Groupe) 


A common kind of problem goes something like this :- 


A company has three divisions, Radio, Television & 
Motors and & staff of 48 salesmen. In a year 31 of them 
sold their quota of radios, 22 their TVs, 27 their motors, 
9 both radios and TVs,11 both TWs and motors and 19 sold 
radios and motors whilst 4 sold all three. How many sold 
only radios and how many should be sacked? 


Rather a puzzler tut not too difficult with the aid 
of logic and e particular method of displaying logic know 
as a VENN diagram. This sort of problem and solution is 
literally childs play as primary schoolchildren are taught 
about such things nowadays. The problem is similar in a 
way to those found in digital circuitry and requires the 
manipulation of AND and OR functions. 


A Venn diagram can be drawn to represent the various 
conditions. The rectangle represents the set of 48 
salesmen and one circle the number who, altogether, sold 
radios. A Second circle represents those selling TVs 
and a third those selling motors. The circles overlap 
because some salesmen sold more than one kind of device. 
The area outside s circle therefore represents salesmen 


selling anything else other than the device that the 
circle refers to, The area around the whole of the 
circles mst then be salesmen who sold nothing. 

The intersecting area of two circles is the portion of 
those two types of salesmen who sold both devices and so 
on. Each of these areas is known as a subset. 


Since R_represents radios, no radios can conveniently 
be shown by ® (NOT-R) and similarly for the others. 


The overlapping portions of these circles tell us 
how many units are sold by the various salesmen. 


Thus R&T only is RM - RTM 29-465 
Similarly, Radios & motore only = RTM - RTM =19- 4-15 
TVs and motors only « RTM - RM sll-427 
So to find those selling radios only we take :- 
Subset R - (subsets RTM & RT™M & RTM) (the shaded area) 
= 31- ((9- 4) +44 (19 - 4)) 
=31- (544415) = 31-24 
so RTM = 7 
How many should be sacked? Well, it can be shown that 


RTM & RTM are 6 and 1 respectively so that the total area 
enclosed by the circles is :- 


RIM + RTM + RTM 4 RTM + ROM + Rm + R™| 
=74+641454+15+74+4 =| 45 
and so 3 salesmen should be sacked. 
The Venn diagram is seen to be a pictorial repre- 


sentation of logic and certain expressions are used which 
are also used in slectronic logic . 


Some conclusions can be drawn from the logic. For 
example, a Group ie ssid to exist if elements exiat in 
any one of the subsets of that group. 


i.e. G = 1 if S1 OR S2 OR S3 = 1, or G = Sl + 52 4 83 


(the plus sign does not mean addition but OR) 
Also, a subset such as R.R cannot contain elements since 4 
salesman cannot both sell and not sell radios. 


i.e. G=RR =O 
A subset R + R must contain elements as every salesman 


either does or does not sell radios and the group containing 


both mist exist. 
so GaR+Rel 


Similar reasoning leade to all kinds of equations and 


forma, Some aret— 
RR eR, Relel, BP + RL = A(T +1), R+ Ma R 
ete, etc. 


These conclusions form the basis of Boolean Algebra 
(invented by George Boole 1815 - 64) and can be proved by 
working out various areas on the Venn diagram, 


Boolean Algebra 


This seams to be very strange at first sight as it 
has only three operators called AND, OR and NOT, These 
are written as:— 


A AND B is A,B,or AB,and means A mitiplied by B. 
A OR B is A +B and means the sum of A and B 
NOT A is A meaning inversion. 


Boolean Algebra is an extension of Sets and Groups and 
Venn Diagrams and enables digital logic to be expressed 
in a simple manner on paper. 


For instance, if either one of two quantities must 
be present for a system to work then this is A OR Bw Y. 
In Boolean Algebra this is written as A+B = Y. 
If both must be present then A AND B = ¥ and this is 
written as A.B «e Y. If A must be absent then WOT A = Y 
and this is written as A. Similarly, if A has to be 
present whilst B is absent this becomes A.B = Y. 


There are laws to be followed concerning the two 
states O and 1. Y is either 0 or 1 as are A and B and 
any other variables, but this is not the place to go into 
great detail about it all. Any dock on Boolean Algebra 
will give a list of useful relationships. 


Some of the most useful identities are glven below. 


KkWie hy RAD Dy Me D WAY. ARD 30), Bel with 
AA wA, AR=O, Ready At Rol, A dBed, 


There is a very useful one known as De Morgants 
theorem which states that :- 


TB eA +8 A+B=A.5 
Thie is seen to be a way to change an AND type of 
expression into an OR type; and vice-versa, It is 


extremely useful when trying to minimise the amount of 
logic requirec in a syetem; as will be seen shortly. 


or 


Any number of variables can be combined of course, 
not the one or two shown so far. 


Switching Logic 


Boolean Algebra is ideally suited to the logic of 
switching cirouits such as relays. AND and OR are 
easily interpreted as :- 


ee EP 
AND Ys AB Bis Hawn 
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NOT is also possible :- 


Each circle in a Venn diagram can be thought of as 
being & switch contact condition and the surrounding 
area as its NOT condition, A subset A.B therefore 
represents the condition that both A and B are ON together. 


he oe A Z 
a ke 


This is expressed in Boolean Algebra as ¥ = A.B 
as we have already seen. Similarly Y «= A+H5B is 
seen to be:— 


Y= A+B 
Note that this includes the portion A.B 


The Venn diagram ia useful but as soon aa the number 
of variables gets over two it becomes a mess with some 
very awkward shapes and a better way to display the 
information is desirable. One method, called a Karnaugh 
Map, will be investigated shortly. For the moment, 
though, it evident that Boolean Algebra can be used to 
write down on paper a description of a switching logic 
system. Furthermore, by applying the rules of Boolean 
Algebra the system can very often be simplified - or 
minimised to use the usual term, This can be done 
before the circuitry is even draw, 


For example, aswitching system looks like thia :- 
The Boolean expression for this 
arrangement is A.B.C + A.B.C 
Now this reduces to := 
A.B(C + C) = A.B.1l «AD 
and this looks like the system 


shown in the lower part of tha 
_o Le diagram. The reason for the_ 
A eh) Simplification is that C and C 


fc] occur in the same output and 
2 cancel out. 
: Thus C + C = 1 means that there will be an output 
irrespective of_the state of C, The switching is thus 
minimised to A.B as these two terms are common to both 
parts of the expression. This may be obvious here but 
in a large system may eastly be overlooked, 


Other Boolean functions can be seen to be true in 


terme of switches. For ‘example, A.A - 0 - there is 


never any output, 


Logic Polarity 


Switching logic is ono way to make AND and GOR type 
systems but another is to use Digital Integrated Circuits. 
These are specially designed for tha job and carry the 
appropriste names like AND, NAND, NOR, etc. 


Before dascribing IC gates, as they are called, the 
actual logic system has to be clarified. 


Since digital logic is concerned with two states it 
follows that there are two ways of defining the O and 1 
conditions, In electronics voltage is usual and 1 means 
some voltage and O means no voltage, but this can be 
confusing when positive and negative voltages are used, 
To overcome the problem Positive Logic is defined as 
being in the 1 state when the voltage is more positive 
than than the other state which is then called 0. 
Negative logic is defined as being 1 when the voltage is 
more negative, So negative logic is the inverse of 
positive logic i.e. the 1s and Os interchange. Positive 
logic is the usual convention. 


Gates 


A gate is said to be a system which performs an 
AND or OR type of function. A simple positive-logic 
gate is shown. It is an OR-gate because either A OR 
B taken high (to + ) will make the output high (1). 


NOR-gate 
A transistor used as an amplifier will invert and 


provide the NOT function. So two paralleled amplifiers 
will make a NOT-OR gate, or NOR-gate. Y= A+B 


The next diagram shows e way to make an AND-gate, 
Both transistors must be OFF for the output to be high. 
If emplifiers Bee used we get a NANDsaRte as expected. 


ole 
Ye aB 
NAND~gale 


AND gate 


If the transistors are restricted to all np types 
(as in a TTL IC) then the AND and NAND mst be obtained 
in a different manner. If the inputs are inverted to 
a NOR-gate the result is sean to be the same as if an 
AND-gate had been used because:— 
A+B = A.B by using Boolean Algebra 
(De Morgans theorem 
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A NAND-gate can be made in a similar fashion. 


Now all this circuitry is tedious and unnecessary 
so it is simplified to symbols as shown below, Note, 
there are several conventions for doing this simple 
little task and only one is shown. It is more or less 
the same as the manufacturer's convention and is used 
throughout this series of articles, 


r—Fositive Logic ——, ra Negative logic — 


a ee a 


Non-inverting Inverting Inverting Non-inverting 
Buffer Buffer Buffer Buffer 
AND NAND NOR OR 
OR NOR NAND AND 


The small circles denote inversion. If they appear 
at the inputs to a device it signifies that the device ig 
handling negative logic although it is a positive Logic 
device. Each of the functions shown above appears twice, 
This is because of the two logic conventions — the AND- 
gate can be made either from a positive-logic AND-gate 
or a negative-logic OR-gete (with inversions befora and 
after._ This follows from De Morgan's theorem where 
A.B = A+B, and similarly for the other functions. 


A close examination of manufacturers' data for PTL 
ICs will reveal all the above functions. 


Of course more than two inputs can be used — up to 
eight(or more with wired-OR), It is not necessary to 
know what is inside the gates as a digital circuit can 
be drawn entirely with these symbols. The logic thus 
applies whatever the type of gate; whether it be RTL, DTL, 
TTL, ECL or CMOS, ete. 


When several inputs are used it is often difficult 
to visualise what the output is going to do for the input 


combinations, This can be made clear if a truth table 
is set out. 


Truth Tables 


A switching tree can be arranged to provide all the 
possible combinations of n variables (three in the diagram). 
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This is rather cumbersome to draw and can be equally 
well represented by a table. The one shown indicates 


that there is an output only if the switches are in the 
positions A.B.C. 


<a 
ABE 


ee 


rPreerPrFoOOOO 
Ke~rHOOCOHFrFOO 
rOorOorOorSO 
eoroooce 


Such a table is called a truth table and is normally 
arranged in binary sequence with the most significant bit 
at the left, There are eight combinations of threa 
variables, all of which appear in the table. The output 
Y is al only when the logic agrees with the Boolean 
function A.B.C, 


Having got the various inputs into a table we can 
now see what some of the basic functiona look like. 


These show quite clearly how Boolean Algebra can 
describe a function, 


So now not only can we write down logic in Boolean 
form but we can also tabulate existing logic and work 


out the appropriate Boolean expression straight from a 
truth table. 


The next truth table shows what a particular circuit 
is doing. What is the Boolean expression? 


Well the Y column gives two 1s which 
means that there are two cases where the 
inputs provide_san output. ‘These are 
for A.B and A.B. Since there are two 
we_can say there is an output if A.B OR 
A.B is present. The expression is :- 


Y = 2.3 + AB 


As it happens this particular function has 2 special 
name — Exclusive-OR. This is because it is the OR 
function with the AND function removed (AND has the 1,1 
condition as 1- see above). The OR function should 
really be called the Inclusive-OR function because it 
includes AND but it almost never is. 


The Exclusive-OR function is found as a special 
device in TTL and also has e special symbol and a special 
Sign in Boolean form. Thus A.B+A.B = AGB 


The Exclusive-OR gate is a very 
useful piece of logic as it forms part. 
of a Binary Adder and it turns up all 


over the place in logic systems. 


Karnsugh Maps 


If a Venn diagram is altered into a rectangular 
shape it can be made much more useful. This is show 
below for a two-variable diagram. 


Any function with two variables can now be plotted 
on this diagram, or, map as it is called after M. Karnaugh 
who invented the arrangement. This map shows all the 
locations of the Y outputs for an expression and al 
identifies a particular subset. Not only can any Boolean 
function be plotted but any truth table can be transferred 
to it also. = 


This map now has two advantages over a Venn diagram; 
it can handle more than three variables ‘as will be seen 
shortly) and it is arranged so that minimisation of the 
appropriate Boolean expression is easily achieved without 
any calculations, 


For instance, if the expression A.B + A.B is plotted 
we geti— 
Now, from Boolean Algebra we know 
that_A.B + A.B = (A + A)B and since 
A+A=1 this reduces toB. if 
we look at the map, the two ls are 
seen to be vertically adjacent. 
They therefore cover both states 
of A and we can get the answer of 
B by mowing this fact, 


Taken another way, the map is known to have areas 
which correspond to basic expressions and so if the ls 
fit such an area exactly then the total expression can 
be said to be equivalent to the basic expression. The 
basic areas for a two-variable map are now shown. Note 
that they correspond to the coding along the edges of 
the map 
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ses 4 
ar S (ent 
& A 
The basic areas are ringed around with loops and the 
rules for making these loops are seen to be simple ~- they 


must be rectangular or square with o binary number of 
squares along each eide.(1,2,4,8 etc.) 


If we now again look at the map of A.B + A.B it can 
be seen immediately that the loop around the two ls is 
equivalent to B, and thie can straightaway be written 
down. In a practical form this is :- 


A 

which 

reduces B > 
B to t= 
= Yes 
A 


Thia 49 a considerable reduction of logic which may 
not have been obvious at first sight. 


ere is another example; this time for an OR function. 


The expression is A + B because 
there are two loops, each of which 
represents a basic expression. 


It ia not essential to use the 1s, we could use the 
Os in which case the answer would te negative. For the 
fame rxample O represents the expression t- 

YeAS or Yo ri) From_De Morgen's 
theorem A.B «= A+ 8 


so A.B ae A+B 


WHICH TS EXACTLY THE SAME as before (and incidentally e 
proof of De Morgan's theorem). 


This equality thus states that a negative logic 
NAND is the same ee s Positive logic OR. 


So far the Karnaugh map ia not o lot of use but as 
the number of variables is increased it does become of 
use. A three-variable map ia now shown. It need not 
be a horigontal rectangle; it could be vertical or even 
a strip of eight squares, but it is easier to deal with 
as shown. 


AB 


5c Be re c 


Ds 
om ry 

The numbers in the squares show the order in which 
they are filled-in from a binary sequence - as in a 
truth table, This is shown by the coding at the sides. 
Incidentally, it is not important which variable goes 
where, only the order in which the combinations sre put 
down matters. That is, the sequence along the sides 
MUST be such that from one square to the next there is 
a difference of only one bit. In other words a Gray 
code. The map can be considered to be rolled into s 
cylinder so that the first and last combinations are 
together - and still only differ by a single bit. 
The RES of the map is now seen to be a mirror-image of 
the LHS, Each adjacent square thus differs by the neg- 
ation of a single bit. For example, from A.B. to A.B.C 
(squares 3 to 7) the only difference is the negation of 0, 
If a loop were drawn around these two terms only the 
resulting expression would thus be A.B 


A four-variable map is now shown together with some 
loops - the reat being omitted for clarity. The edge 
coding is also shown in a simpler manner. ‘This map is 
twice the size of a three-variable map and the RHS is 
again a mirror-image of the LHS. Also the top ia a 
mirror-image of the bottom. Larger mape for more 
variables can be constructed along these lines - doubling 
for @ach additional variable. 


HUIS yr 


An example of the use of such a map in reducing the 
complexity of logic is now given. Supposing we have a 
requirement that an output is required from various 
systems such that the following equation is satisfied:- 


Y = F.B.C.5 + A.B..D40.8.C.0. 44.3.0.D 4 A.B.0.D 44.5.0. 
+ A.B.C.D 


This is quite a formidable task to achieve by Boolean 
Algebra but by the use of a map can be done in a fow 
momente. 


There sre only four variables so the map has sixteen 
Squares, The seven groups correspond to seven of these 
Squares and these must have ™ ) put in them. Since no 


other output mst result from any other combination of 

the four variables, all the other squares must contain Os, 
Now we drow in loops so a8 to ring the la. Each loop 
mst be as large as poseible and severnl loops may ring 

a particular 1 if need bey bearing in mind the sizes and 
shapes previously mentioned for the loops, 


Three loops can be drawn. Loop 1 ia equivalent 
to B.D, loop 2 to A.B and loop 3 to A.C.D. No other 
ls are left and no other loops can be drawn so the 
resulting expression haa three parta :- 


Y = 3.5 + A.B + A.C.D 
Simpla isn't it? The same expression could have 


been reached by using only the Os and then using De 
Morgan'# theorem to convart its- 


Tot 


= 
eisai) 


Surprigingly there are only four loops giving :=- 
Y = B.D + A.B + B.C + AWD 


y Thies might be easier to implement in the form of 
logio gates but is the same the previous expression. 


Proef by Boolean Algebra :- 
ED + 0.5 + 5.0 + 0.0 = (5.D)(0.3)(B.0)(.D) By De Morgan 
= (B+ D)(A + B)(B + C)(A + 3) 


~ (A.B + A.D + B+ B.D)(AB 4AC + 
B.D + C.D) 


Multiplying out 

This is = A.B + A.B.C 4A.B.D + A.B.C.D + A.B.D + A.C.D + 
A.B.D.D + A.C.D.D. + A.B. + A.B.C + B.D +B.C.D 
+ A.B.D + A.B.C.D + B.D.D + B.C.D.D 
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By oliminating zero terms this becomes ; 
A.B 4 A.B.C + AWBD + A.B.C.D + ABD + A.C.D + BLD.+ 
B.C.D + A.B.C.D 
This reduces to A.B + A.E.C. 4 A.0.D + B.D + B.c.D 
and again to A.B + A.C.D + B.D 


So the two methods do give the same answer. This is 
very mich easier than manipulating ol] those Boolean 
expregsions as just shown. It is sll too easy to mins 
a ber and end up with a frightful result. 


The two methods of solving the proplem can be 
realised in practical form as shown below. 


7 
A B 
B x 

t 
A ~ 
8 B 
c é 
8 K 
B D 


The O-case is not simpler in thia instance tut it 
may Well have been - particularly if there had been less 
Os than ls. It all depends on how the loops oan be 
formed, 


Checking Minimisation 


Although Karnaugh Maps can be used to minimise logic 
with ease, it is still possible to make mistakes. A 
method of checking ie required and this takes the form of 
a truth table in which the various expressions are set 
out. They can then be checked before and after minimis- 
ation. For example t- 


E.B.0.D + A.3.0.D + 4.B.C.D + A.B.C.D + A.B.C.D + A.B.C.D 
+ A.B.C.D = B.D+A.B+A.C.D or B.D + A.B + B.C + AWD 


B.D A.B A.C.D 


B.D A.B B.C A 


* 
ooo 
we 


3 


* 
rPHYHRrYOOOCOFKFHH OOOO 


* 


* 


Bee eRe Re eH OOOO 


= 
roocOoOrooorooorooo 


rPrOOrFRrwOOrrFOCOrrOS 
HOF OH OF OHOoHOrKOHO 
SCCOCCOCOOrHOOHHOS 
Horcococ0ecce0000 
FOr OH OCOORPKOGHHOO 
eceooocooocoocoorrKroorFr 
oocorooOoKCOoOHKOCOOF 
CoCo oCOrKaACCCCD 

orPoKrOrOorecoeCO0NO 
Or OrOrrROSC ~Moorry 
rFOrFOCKOCOCORHOCOrHOO 


* The seven LHS terms are indicated by atars. 


The two 'sum' colums have ls which match the etarred 
terms so the equations balance and the expressions are 
equivalent. 
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a1 during the 1100 state. The D-output then stays at te) 
Examples of Karnaugh Map Minimisation for three more states so that the J-input mst be at 0 
for three states, and so on. The J and K input require- 
ments are shown in the eight columms alongside the input 


codes in the truth table. 
1 te) - - 


CBA 
0000 


Now for an example that also incorporates ‘don't 
care! conditions, These occur when the required 
combinations will never be encountered and this facti 
can be put to use to simplify the logic. 


The 7448 J-segment decoder has a maas of logic 
inside it, We are going to examine the logic required 
to operate the 'e' segment. The truth table shows the 
segment to be illuminated when a 1 is present in the 
RH colunm. There are six ‘don't care conditions in which 
the indicator is not required to 
show a number (it does in fact 
show a shape). This does not 
matter as these six numbers will 
not normally occur. 


Wea rtwsawnro 
OrrooooOrrF 
COHPH eH HRHEO 
oooorrocge 
HHHRHRr OOOO 
rlrol 
' 
tirooooo!lt!l 


Irort 


It will be seen that there are a lot of ‘don't care! 
states in the J and K requirements and these can be used 
to advantage in the Karnaugh maps. Generally, the J and 
K colums alternate such that the J matches the Os in the 
state columns whilst the K matches the 1s. Any change 
is shown by the 0 to 1 change in the J and K columns. 


3.000 


ww OA AWAY NrRO 


Eight maps are required as there are four J and four 
K inputs - there are four bistables because there are four 
variables. 


tororooorsd 


To ease matters a single map is drawn first to show 
where the states fit in the order of the count. The eight 
maps are now easy to compile from the truth table. They 
are t= 


ie) 
0 
ia} 
ie) 
0 
ie) 
0 
0 
1 
1 
AE 
1 
1 
1 
1 
1 


HERE ODOORHRH 
PRPOOrFrRPOOFRFKFOOFF SOD 
rPOrPOrPOrFOrOrFOFrOFrS 


The resulting expressions are :— 


The six ‘don't cared and the ls and Os are all plotted 
on a four-variable Karnaugh map and loops drawn around the 
le as before; but this time the ‘don't cares' are treated 
ae though they were le and included in the loops. 


The expression for this map can now be written down 
from the two loops :- 


Y=uB e208 
Looping the Os gives Y= A + B.C which is the sames 
K.B 4+ 4.6 = A(B +) A+ (Be on ie Bets 


A look at the manufacturer's data will show the logic. 
CQ-TV 82, page 22 and 23 also show the logic — but note 
that the 7446 has opposite polarity outputs from the 7448 
so that one inversion is missing from the diagram on page 


22, 


The next example shows how to design a Synchronous Counter 
to generate a 4—bit Gray code of 10 states (where only one 
bit changes at a time). The required sequence is given 


ina truth table. Note that it is not in a binary saquence 
and the count numbers are not binary equivalents. 


Examination of the table shows that D changes from 0 
to 1 after the first clock pulse. This can be achieved 
in a JK bistable by providing the J-input at the time of 
the 0000 with al. The first pulse then makes 28 al, 
(The operation of a J-K bistable is described in CQ-TV 83.) 


The next pulse must not change D so the K-input mest 
be O during the 1000 state, After the third pulse the 
D-output returns to 0 so thet the K-input must have been 
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of eight, but the truth table reveule thst there are no 
don't care states and the logic is going to be more complex 
as a result since the expressions will not reduce so easily, 


mn] 


>OOrRH 


=) 


9 
1 
1 
14] 
9 


The resulting expressions can be assembled in logic 
form and then again in more practical form as shown below, 
(uly the ls were Looped in this example as there are fewer 
ls than Os which results in simpler logic. 


D, = A.B + A.C.) 


B 
The logic is implemented in practical form ss shown:- 


Ac AD Ae AcB cBaicko fe acd 


OS o> o> oo> 


BASIC LOGIC 


Oo FI> 


> 


D 

) 

D 

) PRACTICAL Logic 
A 


Note, the 7474's require invertormsaccording to the 
expressions so to save these the Q and Q outputs were 
swopped over instead - and hence ALL the logic polarities. 


ol nm 


This shows that the D-bistable version, whilst easier 
to work out, is actually more difficult to realise in 
2 A practical terms. This is often the case and JK bistables 
? af we do the come with D-bistables can we expect the usually give a simpler system.because triple inputs are 
logic to be simpler? At first sight it ought to be since ‘ f 


ilable for J and K. Also the ‘don't ' states hel 
there are only four data inputs to the bistables instead pode Soy Gonalilesebly ne nee ee eye 


If Os are loopaditworks out to this:- 


ABCDACAB 


The final example is the logic required to generate 
Colour Bars in Phase sequence - see CQ-TV 75 page 23. 
This is basically an eight-step counter and the truth 


table is :- 


IAW SW NVeEO 
orrooorr 


oorrHoOoH 
CoODOPHEERF 


The resulting logic is implemented as follows :- 


ARR R444 


4 478 F472, 47473 


The eqivalent version with D-bistables is more complex 
and so will not be shown here. 


These various examples have demonstrated that Karnaugh 
map reductions form a powerful tool when designing logic 
circuits. Logic, Binary codes, gates, maps, etc., can 
all be used to advantage in digital circuitry to simplify 
design procedures which would otherwise take hours to do. 


This article completes the series as far as TTL ICs are 
concerned although the content of the article applies to 
all kinds of logic systems. Future parts in the series 
will cover CMCS, Linear ICs and more Operational Amplifier 
applications ss well as possibly mentioning certain more 
specialised ICs such as memories and Consumer ICs. 


The content of the TTL articles will shortly be turned 
into a booklet - when I can find the time. 
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ADVERTS Anthony Ashley of 15 Clifton Gardens, Lon~- 
don N15 would like to hear from any other 

POR SALE members of the B.A,T.C. interested in a4 

405 line valve SPG, rack mounted. Generator Transmission Get-Together st his home on 

set for 12 volt 29 amp. Enquiries to Sunday evenings. 

M, J. Sparrow G6KQJ/T Please write, or phone 01-800-0373. 

64, Showell Lane FOR SALE 

Penn, WOLVERHAMPTON, Staff's. Mullard 4x53-14 shadow mask ert £10 

FOR SALE Mullard A49-11x shadow mask ert(used) £5 

+ Bewons inch vidicon 9677 and base £5 Various used industrial and brosdeast vidi- 

4 vidicon yoke £5 ‘ cons &£3- £10 

1 VCR139A (used) 50p 7 inch 90° viewfinder ert (used) £2 

1 GV1526 ert (ueed with 2 linesburned on) 50p 7 inch 110° viewfinder ert (used) £2.50 

4 CV1526 ert (used with 2 lines burned on) 50p WANTED 

WANTED Handbook for the Cossor 1035 Mark 3 Scope. 

12 inch shadow mask ert or Trinitron; 6 inch Your price paid, or will photostat. 

electrostatic crt with Ph phosphor, J, Spencer G3WwTO 

J, Bubez The Bancs 

14> Penn Crescent, Hesket Newmarket, 

Haywacds Heath Wigton, 

Sussex. Cumberland CA? 8JG 


NO AVAILABLE ROUGH B 


SLOW SCAN TELEVISION HANDBOOK 
By Don C, Miller WONTP 


Ralph Taggart WB&DQT 


This book, a '73' publication, contains 25 pages full of information of every aspect 
of this rapidly growing brand of Amateur Television. There are eleven chapters ranging 
from the history of SSTV to colour SSTV. There are chepters on Monitors, Cameras, Flying 
Spot Scanners with many illustrations and circuits varying from the very simple to the more 
sophisticated including the use of up-to-date integrated circuit techniques. 


The book is well written with detailed explanations of circuits and techniques enabling 
the beginner to quickly understand the principles behind SSTV. 


Price £2,00 plus 20p post and package, 


From 
G6KQI/T 


64 Showell Lane 
Pe:n, 
Wolverhampton, 
Staffordshire, 
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‘slow scan television’? 


Slow scan is the most exciting newcomer since sideband; 


join the ranks of sstv'ers now! 


Chapters are headed Principles, Background, Monitors, 


F.S.8. and Cameras, 


Cireuit diagrams sand constructional detsils, 


ONLY 25p + 3p post and packing 
fron 
B,A.T.C. Publications 


64 Showell Lane 


This is a amsll booklet which covers the subject briefly but with adequ- 


Penn, ate detail for an amateur to start in slow scan without any previous 


Wolverhampton , 


knowledge. It is the first in a series which will cover many topics 


Staffordshire, of interest to television smateurs. 


Six Phillips Projection tv units; spare 24" 
tubes and one working scan chassis with 
spare EHT units (25Kv). 

£10 plus carrfage for the lot, or best 
offer. Some data also available, 

Also B4O short wave Rx £5 plus carriage, 
P.S. Hayes 

159 Beechwood Drive 

Glasgow G11 7DX 


FOR _ SALE 


Murphy monitor 625-525-405 23 inch screen, 
6 video inputs, wood cabinet £25 or offers. 
Ikegami Camera Type TK204 (video output) 
with spare vidicon and fixed FI.8 lens. 
£25 or offers. 

Donald Pratt G3MHS 

18 Viewfield Crescent 

Sedgley, Dudley, 


Wores. 


EREE 


To anyone who will collect - copies of 
French language magazine "Television", 
1962 to 1971 in binders, 

c.G,..Dixon 

"Kyrles Cross" 

Peterstow 

Ross-on-Wye 

Herefordshire HR9 6LD 


WANTED 

Manual, circuit or any detail of Pye 2788CD 
monitor, 

7Oem QRO P.A. preferably ready built with 
tv modulator and power supply. 19 inch 
rack or enclosed, 

Bob Grosvenor G3JBI 

17 Sweetpool Lane 

West Hagley 

Worcestershire, 

Tel Hagley 3157 
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Club Sales Price List 


Camera Tubes English Electric P849 Amateur Grade £11.55p 

E.M.I, 9677 Amateur Grade £11,00p 

E.M.I. 9728 Amateur Grade £11 .00p 

res inch Image Orthicon 9564. & 9565 £11 .00p 

older type with sticky target 
Ex-studio vidicons, Various Types, mostly separate mesh 
(when available) £ 6,05p 

Deflector and Focus Coil Assemblies per set £ 7.50p 
Vidicon sockets once .17P 
Vidicon sockets (moulded .25p 
"c" Mount in Aluminium for use with cine lens £ 1.00p 
931A Sockets (including post and packing) .10p 
Lapel Badges -20p 
Adhesive emblems (for decorating gear with Club badge) 21 5p 
Windscreen stickers . &p 
B.A.T.C, Notepaper and envelopes (400 sheets) £ 1.00p 
B.A.T.C. Reporting Chart ( a vishal scale of video noise) 3 
E.E.V. Co. Ltd. Camera test charts £ 1.65p 
Film strips of CQ - TV. 10 issues on each film, 
(Please state which decade you require eg 41-50 etc.) & 1,20p 


Back nos. of © Q- TV as available Members price 20p Non members price 25p 
Please send cash, together with post and packing with order to: B.A,T.C. Sales 

"Kyrles Cross" 

Peterstow 

Ross-on-Wye, Herefordshire, 
Please note that the abpve prices INCLUDE V.A.T, where applicable. B,A.1T.C, is endeavouring to 
keep prices down to as low a level as possible, but some rises have been unavoidable on new 
stock. Postages are now a considerable item and it is now necessary to ask all purchasers to 
include a post and packing charge. PLEASE DO NOT FORGET TO INCLUDE THIS. 


Please note this list cancels ail others 


ae RRR ee re EE SRE TE 8 EES OR RE CE ER I LN TES SN 5 ANS ET 


PUBLICATIONS 

Slow Sean Television By B.J. Arnold G3RHI published by B,A.T.C. 25p + 3p p&p 

Slow Scan Television Handbook By Don Miller WONTP & Ralph Taggart WBSDQT £2.00 + 20p p&p 
Please send orders to: 

B.A,T.C. 

64 Snowell Lane 

Penn, 

Wolverhampton, Staffordshire, 


PLEASE NOTE THAT PUBLICATIONS ARE NOT NOW HANDLED BY CLUB SALES 


8 rr ne a cae ae Ra NRE i a SU EE OR ES ES RR ER I ere 


issued if asked for at the time of pay- 


SUBSCRIPTIONS 

ment, 
Please note that all subscriptions to B.A.T.C. i8 in the process of arrang- 
B.A.T.C, are due on 1st January 1974, ing for a Giro account number for the pay- 
and the Treasurer would be grateful if ment of subscriptions. At the time of going 
members could remit their £1 to him as to press this number is not known, but de- 
soon as possible after this date. Those tails will be availabie from the Treasurer 
who wish to pay by Bankers’ Order may soon, This account will be for subscrip-—- 
apply to him for the necessary form, tions only and not for Publications or 


Please note that receipts will only be Club Sales, 


THE SPACEMARK SSM-1 


SLOW SCAN 
TV MONITOR 


SPAGCEMARK LTD 


all 


All solid state except 5" C. R. Tube, with 7 IC's and 17 transistors, 
LED tuning indicator. 

Confforma to international SSTV standards. 

4 switched inputs. 

Technical manual, 

Two-tone pvc-coated cabinet, size 13"w x 7"h x 13"d. Weight 17 lbs. 


* *£ © © * & 


SSM-1 MONITOR -— £143, (includes VAT & UK carr.)... Why pay double for an imported monitor? 
ALSO AVAILABLE IN KIT FORM 

COMPLETE KIT SSM-1K (less case), £82, Kits come with full instructions, circuits, layouts, 
parts lists, Case easily available. 

SET OF PCBs only with full data, £7.50. 

SPECIAL PARTS (e.g. Transformer, EHT capacitors, Kit for optional electromagnetic focussing 
are available.) 

SSTV TAPES OR CASSETTES with sync. pulses, patterns, grey scale, etc. for setting up monitors 
at £1.80, 

All prices include VAT and UK postage. 
Send stamp for leaflet ST. 
ANNUAL HOLIDAY: We shall be closed from August ist. - 22nd. 


SPACEMARK LIMITED 


THORNFIELD HOUSE, DELAMER ROAD, ALTRINCHAM, CHESHIRE. 
Tel: 061-928 84.58 


